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ANTI-INFLAMMATORY INDOLE DERIVATIVES 



The present invention relates to chemical compounds, to their production as well as to 
pharmaceutical compositions containing them as well as to their use in therapy, in particular 
5 of inflammatory disease. 

MCP-1 is a member of the chemokme family of pro-inflammatory cytokines which 
mediate leukocyte chemotaxis and activation. MCP-1 is a C-C chemokme which is one of the 
most potent and selective T-cell and monocyte chemoattractant and activating agents known. 
MCP-1 has been implicated in the pathophysiology of a large number of inflammatory 
10 diseases including rheumatoid arthritis, glomerular nephntides, lung fibrosis, restenosis 
(International Patent Application WO 94 '091 28}. alveolitis (Jones et al.. 1 1 )92, ./ Immunol.. 
149, 2147) and asthma. Other disease areas where MCP-1 is thought to pla\ a part in their 
pathology are atherosclerosis (e.g. Koch et ah, P>92. ./ ( lin. Invest., 90. "2 -779), psoriasis 
(Deleuran et ah, 1996,./ Immunological Science. 13,. 228-236), delayed-type 
5 hypersensitivity reactions of the skin, inflammatory bowel disease (Grimm et al., 1996, 
./. Leukocyte Biol., 59,. 804-812), multiple sclerosis and brain trauma (Berman et al, 1996, 
J Immunol., 156,. 301 7-3023). An MCP-1 inhibitor may also be useful to treat stroke, 
reperfusion injury, ischemia, myocardial infarction and transplant rejection. 

MCP-1 acts through the MCP-1 receptor ( also known as the CCR2 receptor). MCP-2 
i: and M( "P-3 ma> J,o a.;, a: ieasi in par:, tiirougi: me MCP-i rcceviov. 1 here for c m 

specification, when reference is made to "inhibition or antagonism of MCP- 1" or **MCP- 1 
mediated effects*' tins includes inhibition or antagonism ofMCP-2 and or MCP-" mediated 
eftects when MCP 2 and or MCP-.^ arc acting through the MCP-1 receptor 

< 'opendmg International Patent Applicator. \'os. PC"I OH^S 02-1" and 
^ PC I CdWX 02 i describe and claim groups of compounds based upon the indole ring 
structure which arc inhibitors of MCP-1 and therefore have applications m therapy. 
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The applicants have found a particular substitution on the indole ring prodi 
advantageous results when used therapeutically as inhibitors of MCP-1 . 

According to the present invention there is provided a compound of" formula <I) 



R 4 



,R 3 



R 6 



R 7 



N 



R 2 



R 1 



X is CH : or SO 

10 R ! is an optionally substituted aryi or heteroarvl rirnz; 

R 2 is carboxy. cyano. -C(0)C1 LOU. -CONHR*. -S< ..NHR". tetrazol-5-y 1. SO,H. or a group of 
formula (VI ) 

R '" 
\ 

( ) 

O. — < I 



a*-y I. hclcroa:;-. i. o: ikMuiik\ L 
each R : 1 izvovip is inaepcndcn 



t 



Jro ^ c: '- ■- ^> hwiroy. . -S( ) ,R : wiiav K ; > alk\ 

o: ^ : - - l -p^ '■■ '1 11'-' 1 '( )( M i where r is an integer of \ -} and 
i!> selected iron) Ir.Jnnicn or ulkyl: R" is Indrocxn. a!kv!. 



optional >uh<nuwd an i such as option.:!!;, sa^utnud phc:i> I or optionalh suhtmited 
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R 1 is hydrogen, a functional group, optionally substituted alky 1, optionally substituted alkenyl 
optionally substituted alkynyl, optionally substituted aryl, optionally substituted heterocycl vl. 
optionally substituted alkoxy, optionally substituted aralkyl, optionally substituted aralkyloxy 
optionally substituted cycloalkyl; 
5 R 4 is a group NHCOR 15 . NHSO.R' 5 or OCONR lfa R 17 where R 15 is optionally 

substituted alkyl, optionally substituted aryl or optionally substituted heteroaryl and R'° and 
R 1 are independently selected from hydrogen, optionally substituted alkyl, optionally 
substituted aryl and optionally substituted heteroaryl, with the proviso that at least one of R l(> 
or R 1 is other than hydrogen, or R " and R ] together with the nitrogen atom to which they 
10 are attached form an optionally substituted heterocyclic ring which optionally contains further 
heteroatoms; and 

R\ R" and R are independently selected from hydrogen, a functional group or an 
optionally substituted hydrocarbyl groups or optionally substituted heterocyclic groups. 

Suitably, where R 4 is a group NHCOR : \ R !> is substituted alkyl, optionally 
15 substituted aryl or optionally substituted heteroaryl 

Compounds of formula (1) are inhibitors of monocyte chemoattractant protein- 1. In 
addition, they appear to inhibit RANTES (Regulated upon Activation, Normal T-cell 
Expressed and Secreted), induced chemotaxis RANTES is another chemokine from the 
same family as MCP-h with a similar biological profile, but acting though the CCR1 
20 receptor. As a result, these compounds can be used to treat disease mediated h\ these agent-, 
in particular inflammatory disease. 

in this specification the term 'alkyE when used either alone or as a suffix includes 
straight chained, branched structures These groups may contain up to ](). preferably up to o 
and more preferably up to 4 carbon atoms Similarly the terms "alken\E and "alkyn\ !"* refer 
25 to unsaturated straight or branched structures containing for example from 2 to 10, preferably 
from 2 to o carbon atoms C\chc moieties such as cveloalkvl. c\ cloalkenvl and cvcloaikvnv! 
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Examples of such groups include furyl. thienyl, pyrrolyl, pyrrohdmyh imidazolvl. tnazoly], 
thiazolyl, tetrazolyk oxazolyh isoxazolyl, pyrazolyl, pyridyk pyrimidinvl. pvrazinvk 
pyridazmyh triazinyl, quinolinyl, tsoquinolmyi, quinoxalinyL benzothiazolyl, benzoxazolyk 
benzothienyi or benzofuryl. 
5 "Hcieroaryl" refers to those groups described above which have an aromatic character. 

The term "aralkyl" refers to aryl substituted alkyl groups such as benzyl. 

Oilier expressions used in the specification include "hydrocarbyl" which refers lo an\ 
structure comprising carbon and hydrogen atoms. For example, these may be alkyl. alkenyl, 
alkynyi. aryl. heterocyclyl, alkoxva aralkyl. cycloalkyk cycloalkenyl or cycloalkynvl. 
10 The term "functional group" refers to reactive substituents. Thev mav comprise 

eiectioii-uuiiatniL; ui eicuu on-\\ iihui a w mg. Hxainpies of such groups include halo, cyano. 
nitro. C(( )) 1; R \ C>R'\ S(0) n R \ \R : "R : \ C( 0)NR'"R :i , OC( O )NR iy R \ -NR ,l 'C( O ).TT \ - 
NR ,X C( >NR IV R :, \ -N-CR ,,; R 20 , S(0) rn NR ll i^ or -NlV t} S(0)jV« where R ltS . R l<; and R :u are 
independently selected from hydrogen or optionally substituted hydrocarbyl. or R ; " and R : 
15 together form an optionally substituted ring which optionally contains further heteroatoms 
such as S< O j n] , oxygen and nitrogen, n is an integer of 1 or 2, m is 1 or 2. 

Suitable optional substituents for hydrocarbyl groups \V\ R w and R 2:> include halo, 
pcrhaioalkyl such as trilluoromethv 1, mercapto, hydroxy, carboxy, alkoxv, heteroaryh 
heteroaryloxy. alkenyioxy. alkynyloxy. alkoxyalkoxy, aryloxy (where the aryl group mav be 
2 i; substituted K kak-. • • ' h> Jr-v } ; C \aaa, n j tr ... a:ri j-,. :r .^,,- vdi-a!i.O am in -. a\!mm 
or S{0) n R^ where n is as defined above and R is alkyl such as C,.., alkvi. 

Suitable substituents tor the.:,c hydrocarbyl or heterocylic groups include those listed 
above for R : \ R and R- . 

Suiiah!> R i., an npuonuu;. .substituted phe:i\ f p\ ridyi. naphth\ 1. r'arvi or tin err. : r:n_\ 
]a and m particuiar :> a substituted phenyl or pyndyi ring. 

Suitable optional suhsii intents tor R' m iomuna ! 1 > include a 1 k \ k aikein k u1kmi\ !. 
iKii.iaik'. ! mcimimg pcrhakulk\ i such as tr: m> uncth\ .. mercart.v ulkox . hak \ iikox-. 
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the amide derivative thereof; alkoxy: aryloxy; aralkyioxy; or an amino group which is 
optionally substituted with alkyh aryi or aralkyl. A specific functional group which is 
suitable for R\ R\ IV and/or R is a group of sub-formula (IV). 



O 
-C 



/ \< 
N S , 

\ / ' 



(IV) 



Particular examples of groups R\ IV and R are iiydrogen, hydroxy, halo or alkoxy. 
In particular R ;i and R^ are hvdrogen. R" may be hydrogen but in addition is suitably a small 
10 subsitutent such as hydroxy, halo or methoxy. 

Particular substituents for \V include trilluoromethyl, C , _.,alk\'l, halo, 
trifluoromethoxy, C,. 4 alkoxy, C,„,alkanoyk C^alkanoyloxy, nitro, carbamoyl, 
C|. 4 alkoxycarbonyI, C M alkylsulphanyl, C^alkylsulphim 1. C.^alkylsulphonyl, suiphonamido, 
carbamoylC,. 4 alkyl, ;V-(C l . 4 alk\'l jcarbamoylC._ 4 alkyL A'-i C.. 4 alkyl ) 2 carbamoyI-C,.,alkyl, 
15 hydroxyC,_,alkyl or C^alkoxyC^alkyl. 

Additionally or alternatively, two such substituents together may form a divalent 
radical of the formula -0(CH : ),_ 4 0- attached to adjacent carbon atoms on the R : ring. 

Preferred substuutents lor R are one oi more ;n»i ; -polar suo^tuuents sucli as naio. 

In particular. R 1 is substituted bv one or more halo groups, m particular chlorine. A 
2^ particular example of an R group is 3,4-diehloropiienyl. 3-iluor-o-4-ehdorophen> !. >-ehioio--- 
fluoruphenyi or 2^-dichIoropynd-Syl. 

Pxampic, of eroup:* P ' include carboxy; cva::-\ tetra/^l - - - \ !: S< > I I. -( '< )\\UV whew 
R" is selected irom cvano. hydroxy. -S( > : R' where R is aik\l such as I V alk\ L ai \ i >t;ch a> 
phenvl. heteroarvl or trilluoromelhyl. or R* is a group-iCI IR : ") V( K M i where r is an integer o 
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IV 1 

(VI) 



where R ll, and R* 1 are independently selected from hydrogen or aikvl, particularly C, , alky!. 
5 Preferably R~ is carboxy or a pharmaceutical!} acceptable salt or ester thereof. 

Suitable groups IV include hydrogen, fluoro. chloro, bromo, iodo, methyl, eyano. 
tritluoromethyl. hydroxymethyl. alkoxyalkyl such as C,.,aIkoxymcthyL mcthoxv. benzyloxy, 
carboxyalkox} such as carboxymethoxy, methyisulpham I, methylsulphinyl, methvlsulphonyl 
or carboxyC\. fj cycloalkyk -{C[IR :: ) r -NR 2 'R :; (where r is 0-2, each R" is independently 
10 hydrogen or alkyl, in particular C\„, alkyl, R : - and R :i are independently selected from H and 
C N ,alkyl or R" and R :5 together with the nitrogen to which they are attached form a 5 or 6 
membered ring optionally containing one further heteroatom selected from O, N, S, S(O) or 
SO : . Suitably R- and R"* together form a heterocylic ring such as morpholino or piperazinyl. 
( )ther such groups R ' include optional!}' substituted ary ! groups, such, as optionally 
15 substituted phenyl or naphthyl group. Suitable substituents for phenyl groups IV include 
one or more groups selected Irom chiorme. fluorine, methyi. tritluoromethyl. 
trifluoromethoxy. ammo, formyh phenyl. methoxy, phenoxy or phenyl. 

R' may comprise a range of substituents as listed aho\e. in particular. hydrogen or a 
small subst'tuenl i:roup such as C ,alkyl in particular methyi. or ti: fl worometh\ h and is 
2" preferably h\do>gc:; 

Suitable optional subsiitutents lor the group I' ! \ R 1 " and R^ as the> appear m the 
detmition of R h include functional groups as hereinbeiore derlned. as weii as ar\i or 
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pyridyl; pyrimidinyl; phenyl optionally substituted by halo such as chloro, hydroxy, alkoxy 
such as methoxy, carbamoyl, acyl such as acetyl, or hydroxyalkyl where the alkyl group 
suitably includes at least two carbon atoms, such as hydroxyethyl. Other examples of 
subsitutents for phenyl groups R : " is alkanoylamino group such as methoylamino. 
5 Where R'-\ R 1(1 and/or R 17 is a heterocyclyl group, or where RJ«> and R' 7 together 

form an optionally substituted heterocyclic ring, these may be substituted by functional 
groups such as halo or hydroxy, or by alkyl groups such as methyl or ethyl, or alkenyl or 
alkynyl groups any of which may be subsituted, for example with hydroxy, as well as with 
further heteroary! groups such as pyridyl. Particular examples of heterocyclic groups R 1: \ Ri<> 
10 and/or R 1 " are optionally substituted thiophenyl, optionally substituted imidazoh'l, optionally 
subtituted pyridyl. 

Tims thiophenyl groups R'\ R ° and/or R r may comprise pyridyl-thiophenyl, whilst 
an example of a substituted imidazolyl group for R'\ R ! " and/or R ! " is methylimidazoh 1 and 
halopyridyl in particular chloropyridyl is an example of a substituted pyridyl moiety for these 
15 groups. 

Particular examples of R ls include alkyl in particular methyl optionally substituted by 
a functional groups or, in particular, a heterocyclyl group where the heterocyclyl group may- 
be optionally substituted by a functional group such as halo or hydroxy or bv an alkyl group 
such as methyl. Preferably, R !5 is a substituted alkyl group. Where the substitutent is a 

2< ' functional gr< »up. \i \> preferably a croup v ■ ; formula N R : 'l\ " v. r.erc R 1 " and R ? " arc a:'- define J 
abo\e. Thus examples of substituted alky ! groups R" include morpholinomethyl or alky l such 
as methy 1 substituted with a substituted alkyl amino group wherein the substitutents include 
carhoxy. alkano\"I. pheny l or alkyi sulphonyl. 

( )ther examples ot R 1 " are heterocylcyi gn>ups which, are optionally subsintuted for 

25 example by alky; such as methyl, functional groups such as chloro or hcteroc\ c\i groups such 
as pyridyl. 
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example calcium or magnesium, an organic amine salt for example tnethylamine, morpholine. 
A-methylpipericline. A-ethylpiperidine, procaine, dibenzvlamine, A\A-dibenzyIethvlamine or 
amino acids for example lysine. There may be more than one cation or anion depending on the 
number of charged functions and the valency of the cations or anions. A preferred 
5 phannaceutically acceptable salt is a sodium salt. 

An in vivo hydrolysable ester of a compound of the tormula (I ) containing earboxy or 
hydrox) group is, for example, a pharmaceutical!)' acceptable ester which is hvdrolyscd in the 
human or animal body to produce the parent acid or alcohol. 

Suitable pharmaceutical iy acceptable esters for earboxy include alkyl esters, such as 
10 C Mj alkyl esters for example, ethyl esters. C,. M alkoxymethyl esters lor example 

iuethoxymeihyi. C iw a!kaiK>)doxymcthyl esters for example pi vu!oy!oxvmeth\ 1. phthaiidvi 
esters, C _ x\x loalkoxy-carbony loxyC ,. ;i alkyl esters for example 
! -cyelohex) learbony loxyethyl; L3-dioxolen-2-onylmethyl esters for example 
5-methyi- 1 ,3-dioxolen-2-on\imethyl; and C ; . !: alko\ycarbonyloxyethyl esters for example 
15 1-methoxycarbonyloxyethyl and may be formed at any earboxy group m the compounds of 
this invention 

Suitable pharmaceutical!) acceptable esters of compounds of formula ( I ) are in vivo 
hydroiysabic ester of a compound of the formula tl) containing a hydrox) group includes 
inorganic esters such as phosphate esters and a-acyloxyalkyl ethers and related compounds 

2 n which : -c. of tb.e /<: vivo hvdrok^,- .-'the e ^e- breakdown m e-e the rarc-r - ! r o V . 
group. Lxampics of u-acyloxyalkyl ethers include acetoxvmethoxv and 

2.2-dimctkylpropionyloxymethoxy. A selection of//? vivo hydrolysable ester forming croups 
tor hydrv\\ include alkano\h bcn/o\ I, phenyiacet\i and substituted hen/ovl and 
phenx iace;\ alkox\ carbon) ! ( to g)\ c ulk\ \ carbonate esters i. dialk) learbamovl and 
2> A-(dia;k> iammoelh) i i-A-aik) icarbamo) I < to gi\e carbamates), dialk) iaminoacet\ i ana 
carboxvacet\ ! 

f ■ :cr 'Aback are no; vivo ii \ dmi) -able arc use! ul as intermediates in die pr stud ioi : 
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Compounds of formula (I) are suitably prepared by methods such as those described 
International Patent Application Nos. PCT/GB98/02340 and PCT/GB98/0234 1 . 

In particular compounds of formula (I ) where R 4 is NHCOR^or NHSO.R 15 can be 
prepared by reacting a compound of formula (VII ) 




< VIM 



where X, Ri. R\ R\ R<> and R 7 are as defined in relation to formula (I). R- is a group R- as 
defined in relation to formula (I) or a protected lorm thereof, with a compound of formula 



(VIII) 



(VIII) 




defined in relation to formula (!) or a precursor thereof; 



and thereafter if desired or necessary; 



( ! ) converting a pr 




different such group; 



(ii) deprotecting a group R- 




S unable !ea\ mg groups X include halo such a< chion> 
I he reaction is suitably elfected in an organic solvent such as dichloromeihane or 
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OH 




(VILA) 

where X, R- . Rl. R\ R\ R<> and R~ arc as defined in relation to formula (I), R- is a group R- 
as defined in relation to formula (I) or a protected form thereof, with a compound of formuia 
5 (VIIIA) 



/.- CO\R"'R r 
(VIIIA) 

where Z. R 1 " and R'~ are as defined above. 

1 0 Compounds of formula ( VIIA) can be prepared by reacting a compound of formula 

(IX) 

R 40 

,R : 



R* 




IX 



where R . K . i' and !' a:. 



relation to tormuia i VII i and R' 1 ' is a protecting eroup. with compound of 'ormuia ( X > 
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Suitable leavine eroups for Z include halide such as chloride, bromide or iodide, as 
well as mesvlate or tosylatc. The reaction is suitably effected in an organic solvent such as 
dimethylformamide (DMF) tetrahydroturan (THF) or DCM in the presence of a base such as 
sodium hydride, sodium hydroxide, potassium carbonate. Optionally the reaction is effected 
5 in the presence of a suitable phase transfer catalyst. The choice of base and solvent is 

interdependent to a certain extent in that certain solvents are compatible with some bases only 
as is understood in the art. For example, sodium hydride may preferably be used with 
dimethylformamide or tetrahydroturan and sodium hydroxide is preferably used with 
dichloromethane and a phase transfer catalyst. 

]() The reaction can be carried out at moderate temperatures, for example from 0 to 50°C 

and conveniently at about ambient temperature. 

Preferablv. R : is an ester group in the compound of formula IX and this may be 
subsequently converted to an acid or to another ester or salt, by conventional methods later in 
the process. For example, when X is a group SO : and R : is a methyl ester of earboxy, it ma\ 

15 be converted to the corresponding carboxylio acid by reaction with lithium iodide in dry 
pyridine or DMF. 

Suitable protecting groups R JU include acetyl or benzyl. The reaction conditions 
emploved will be variable depending upon the nature of the protecting group R" and would 
be apparent to a skilled person. Acetyl groups may be removed by reaction, with a strong 
JO base such a.. sod:um mc!:i'v\:oo -nerca- nc;;.*> ; group:, mu;. re : cm k . "• :< V 

for example in the presence of a catalyst such as a palladium catalyst. 

Compounds of formula (IX) may be prepared by cyclisatior. of - compound of 
formula oXI! ) 

/ R 4 J 

O 
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wherc RA R<\ R 7 and R 4l) arc as defined above and R 4 ~ and R 4 ' represent a combination of 
moieties which can cyclise to form an appropriately substituted pyrrole ring. For example, 
one of R 4: and R 4, can be a group of formula -CH=C(R 4J )N\ where R 4 " 1 is a group R 2 as 
defined above, or a protected form thereof, and the other may be hydrogen. Cyclisation to 
5 form a compound of formula (XII) may then be effected by heating for example under reflux 
in an organic solvent, in particular a high boiling aprotic solvent such as xylene or toluene. 



formula -CH : C(OjR" where R : is as defined above in relation to formula (VII). These 
compounds will cyclise in the presence of a catalyst such a^ palladium on carbon in the 
10 presence of hydrogen. The reaction may be effected at moderate temperatures for example of 



Thus examples of compounds of formula { XII ) include compounds of formula ( XIII ) 
and (XIV) 



Alternatively, one of R ,_ and R" 1, may be nitro and the other may be a group of 





R40 



■ XIII) 



R 



O 



NO 
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Compounds of formula (XIII) where R 1 is hydrogen may be prepared for example bv 
reacting a compound of formula (XV) 




\',CH 2 R : 
(XVI) 

10 where R\ R", R , and R~ are as defined hereinbefore. The reaction mav be effected in an 

organic solvent such as ethanol at low temperatures of from -20 to 0°C, suitably at about 0°C. 
The reaction is suitably effected in the presence of a base such as an alkoxide, in particular an 
ethoxide, for example potassium ethoxide. 

Compounds of formula (XVI) are suitably prepared by reacting a compound of 

I 5 formula ( XV II i 

R, 7 CH 2 R : 
(XVII) 

where R: is defined above and R 1 is a leaving group such as halide and in particular 
bromide, with an a/.ide salt, such as an alkali metal azide salt in particular sodium a/ide 
20 Compounds of formula (XIV) may be prepared by reacting a compound of formula 

(XVIII) 
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(XVIII) 



where R\ R". R\ R\ R'" and R : arc as defined above, with a compound of formula (XIX) 




R2 R 48 
(XIX) 

where R : is as defined above and R 4S leaving group such as hydroxy. Examples of 
compounds of formula (XVI; are oxalates such as diethyloxalatc. The reaction is suitably 
10 effected in the presence of a base such as sodium hydride in an organic solvent such as THF. 
Moderate temperatures of from 0° to 40 C C and conveniently ambient temperature is 
employed. 

Compounds of formula < YII) are suitahlv prepared usin- a reaction anahvou* v ♦},-,• 
between compounds (IX) and ( X ). where in place of the compound of formula (IX). a 
1 5 compound of formula ( IX.Y) is employed 



R^. 



NH, 



R 



"N 

H 
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where R 2 \ R-\ R\ R h and R 7 are as defined above. 

Compounds of formula (X), (XVI), (XV), (XVII). (XVIII), (XIX) and (XX) are either 
5 known compounds or they may be prepared from known compounds by conventional 
literature methods. 

According to a further aspect of the invention there is prov ided a compound of the 
formula (I) as defined herein, or a pharmaceutical!) acceptable salt or an in vivo hvdrolvsable 
ester thereof, for use in a method of treatment of the human or animal body by therapy. In 
10 particular, the compounds are used in methods of treatment of inflammatory disease. 

According to a further aspect of the present invention there is provided a method for 
antagonising an MCP-1 mediated effect in a warm blooded animal, such as man, in need of 
such treatment, which comprises administering to said animal an effective amount of a 
compound of formula (I), or a pharmaceutical!;/ acceptable salt, or an in vivo hvdrolvsable 
1 5 ester thereof 

I he invention also provides a pharmaceutical composition comprising a compound of 
formula (I) as defined herein, or a pharmaceutical^ acceptable salt, or an in vivo hvdrolvsable 
ester thereof, in combination with a pharmaceutical! v acceptable diluent or carrier. 

The compositions of the invention may be in a form suitable for oral use (tor example 
10 as tablets. hvengc.-.. hard or soft capsules, aaueou or ^\\\ ■.: -rc::::^:: •. emulsions, dispersible 
powders or granules, syrups or elixirs), for topical use < tor example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration b> inhalation (for 
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for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
preservative agents. 

Suitable pharmaceutical^ acceptable excipients 1'or a tablet formulation include, for 
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium 
5 carbonate, granulating and disintegrating agents such as corn starch or algenic acid; bindirm 
agents such as starch; lubricating agents such as magnesium stearate. stearic acid or talc; 
preservative agents such as ethyl or propyl P-hydroxybcn/.oate. and anti-oxidants. such as 
ascorbic acid. Tablet formulations may be uncoated or coated either to modify their 
disintegration and the subsequent absorption of the active ingredient within the 
i 0 gastrointestinal track, or to improve their stability and/or appearance, in either case, usinu 
conventional coating agents and procedures well known, m the an 

Compositions t'or oral use may be in the form ot hard gelatin capsules in which the 
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with 
1 5 water or an oil such as peanut oil, liquid paraffin, or olive oil. 

Aqueous suspensions generally contain the active ingredient in finely powdered form 
together with one or more suspending agents, such as sodium carboxymethylcellulose. 
methylcellulose. hvdroxypropyImethylceIIulo.se. sodium alginate, polyvinylpyrrolidone, uum 
tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation 
M) products of an alkylene oxide with fattv acids (for example polvnvv C !hv!cne stearate). or 
condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethylcneoxycetanol. or condensation products of ethylene oxide with partial esters- 
derived from fan;, acids and a hex hoi such as polyoxyethylene sorbitol monooleaie. or 
condensation products . ethylene oxide with long chair, aliphatic alcohols, tor example 
heptadecaetin ieneoxycetanoi. or condensation products oi ethylene oxide with partial esters 
derived trom tatty acids and a hexito! such, as polyoxyethylene .sorbitol monooieate. or 
condensation products of ethylene oxide v.nh partial esters derived trom !att\ acid,., and 
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Oily suspensions may be formulated by suspending the active ingredient in a vegetable 
oil (such as arachis oil. olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid 
paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard 
paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring agents 
5 may be added to provide a palatable oral preparation. These compositions may be preserved 
by the addition of an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous suspension by 
the addition of water generally contain the active ingredient together with a dispersing or 
wettmg agent, suspending agent and one or more preservatives. Suitable dispersing or wetting 
10 agents and suspending agents are exemplified by those already mentioned above. Additional 
excipients such as sweetening, flavouring and colouring agents, may also be present. 

The pharmaceutical compositions of the invention may also be in the form of 
oil-m-water emulsions. The oily phase may be a vegetable oil. such as olive oil or arachis oil. 
or a mineral oil. such as for example liquid paraffin or a mixture of any of these. Suitable 
! 5 emulsifying agents may be. for example, naturally-occurring gums such as gum acacia or gum 
tragacanth. naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial 
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and 
condensation products of the said partial esters with ethylene oxide such as polyoxyethylenc 
sorbitan monooleate. The emulsions may also contain sweetening, flavouring and preservative 
-o agents. 

Syrups and elixirs may be formulated with sweetening agents such as glycerol, 
propylene gly col, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservatn e. flavouring and or colouring agent. 

1 he pharm iceutical composition, may al.M. he in the form oi c. steriic iniectahle 
aqueous or o.iy suspension, which may be formulated according to Known procedures using 
one or more of the appropriate dispersing or wetting agents and suspending agents, which 
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temperature and will therefore melt in the rectum to release the drug. Suitable excipients 
include, for example, cocoa butter and polyethylene glycols. 

Topical formulations, such as creams, ointments, gels and aqueous or oilv solutions or 
suspensions, may generally be obtained by formulating an active ingredient with a 
5 conventional, topically acceptable, vehicle or diluent using conventional procedure well 
known in the art. 

Compositions for administration by insufflation may be in the form of a finelv divided 
powder containing particles of average diameter of, for example, 30u or much less, the 
powder itsel f comprising either active ingredient alone or diluted with one or more 
10 physiologically acceptable carriers such as lactose. The powder for insufflation is then 

conveniently retained in a capsule containing, for example, I to 50mg of active ingredient for 
use with, a turbo-inhaler device, such as is used for insufflation of the known auent sodium 
cromoglycate. 

Compositions for administration by inhalation may be in the form of a conventional 
1 5 pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing 
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile 
fluonnated hydrocarbons or hydrocarbons may be used and the aerosol device is convenientiv 
arranged to dispense a metered quantity of active ingredient. 

For further information on Formulation the reader is referred to Chapter 25.2 in 
2<> Volume " o: V»miprchens;\ e Medic ma. 'hcm;.,tr\ i Vrwm i lam..;;. Chairman of Fdiioriu! 
Board), Pergamon Press 1990. 

I he amount ot active ingredient that is combined with one or more excipients to 
produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route oi administration, for example, a formulation intended tor oral administration 
2c 1 to humans will generally contain, tor example, from 0.5 mn to 2 <a of active aeent 

compounded with an appropriate and convenient amount of excipients which mav van from 
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The size of the dose for therapeutic or prophylactic purposes of a compound of the 
Formula I will naturally vary according to the nature and severity of the conditions, the aee 
and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. As mentioned above, compounds of the Formula I are useful in 
5 treating diseases or medical conditions which are due alone or in pan to the effects of 
farnesylation of rats. 

In using a compound of the Formula I for therapeutic or prophylactic purposes it w ill 
generally be administered so that a daily dose in the range, for example, 0.5 me to 75 m« per 
kg body weight is received, given if required in divided doses. In genera! lower doses will be 
10 administered when a parenteral route is employed. Tims, for example, for intravenous 

administration, a dose in the range, for example, 0.5 mg to 30 mg per kn body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the ransae, for 
example, 0.5 mg to 25 mg per kg body weight will be used. Oral administration is however 
preferred. 

15 A further aspect of the inv ention comprises the use of a compound of formula { I ) as 

defined above in the preparation of a medicament for the treatment of inflammatory disease. 

The invention is further illustrated, but not limited by the following Fxamples in 
which the following general procedures were used unless stated otherwise. 

I ! < V repit rat ion 1 

Fthvl V-(3,4-dichlorol>cnzvl }-4-nitroindole-2-cnrbo\ \ late 

Fthy! 4-nitroindole-2-carboxylate (2h g) (prepared according to S M. Farmerter o: 
./ Amcr C/icm. \oc.. F>5N. SO, 4o2 1 ], "v4-dichlorohen/y I chloride ( jo ml), potassium 
carbonate i 17 <j ) and potassium iodide (7 g) in I)\17 (75" m! > were stirred at "" F ve" 7 hour- 
F" I he reaction was Ci inceuirated VwW/o am: the residue partitioned between water and 
dichloromethane. /so-he\ane uas added to the comhmed organic extracts resulting m 
. • \ e. 7 7 ., ■ . * ,; • v .a n ... t , . y< ,-\ , \; \ i r • . , ' ^ v ( i < ^ ; ■ . , . ; i : . 
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Preparation 2 

Fthvl .V-hen/vl-4-aniinomdole-2-carbo\vlate 

A mixture of ethyl 4-nitromdole-2-carboxylate (8.2 g). anhydrous potassium carbonate 
(6.0 g) and benzyl bromide (4.3 ml) in DMb ( 100 ml) was stirred at 5t)-6()°C for 2 hours. The 

5 solvent was evaporated in vacuo and the residue partitioned between diehloromethane and 
water (250 ml each); the organic layer was separated, dried (MgSO,) and evaporated to mve a 
yellow solid ( 12 g). which was dissolved in a mixture of tetrahvdrofuran ethanol (200 ml. 
1:1) and stirred while adding a solution of sodium dithionite ■: 26 g ) in water (50 ml ). The 
mixture was stirred for i hour at 25 'C and partitioned between diehloromethane and water 

0 (200 mi each), the organic layer was washed with water ( 100 ml) and dried (MuSOo. 

Clmi mined orgaiiic extracts were Ci)ncentraicd vac in) a no me residue pun lied bv column 
chromatography using diehloromethane as eiuent to give a the product as a brown solid i 1.4 ls 
14%); NMR d (CDSOCD ) 1.2S (t, 3H). 4.27 <q, 2M). 5.57 is. 211). 5.73 (s, 211). 6.22 (d, llh. 
6.62 (d. 111). o.05 - 7.05 (m, 311). 7.15 - ".30 (m. 311). 7.60 (.s. 1H). 



Preparation 3 

Ethvl A-(3,4-dichlor<)hcn/vl)-4-nitr()indolt'-2-carhox yIate 

Sodium hydroxide i3M. 20' ml } wa^ added to a \ igoroa>K stirred solution, of e:h\ ! — 
mtroindole-2-carboxyiate (4 g), 5,4-diehloroben/yl chloride (4.73 ml) and 



was stirred for 48 hours then partitioned between 2M IICl and diehloromethane. Combined 




m'm- vnerhane ' o o rc ] ) The reaemm 



organic extracts were dried (MgSO, } and concentrated in vacuo and the residue pun tied hv 



column chromatoeraph) using /.vo-hexanc . 2<^\>cl 



h\ 1 acetate as eiuem to give the product a- 



a yellow ery.aal 1 me sol id i : : .2t> g. S' : i. N'M K o a 'l J S( K'D 



all;. S.2 ;t. 21!;. .■; z < - i 3 l '3.5 \\f 



Kth y 1 _\ -[3.4^ < i it* h 1 orotic n / y 1 )-4 - a rn i n o i n d o I e - 2 - c a r b o \ via t e 
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(1.98 g, 89%); NMR d (CD^SOCD,) 1.3 (t, 3H), 4.2 (q, 211), 5.7 (s, 4H), 6.2 (d, IH), 6.6 (d, 

1H), 7.0 tm. 211), 7.25 im, 1H), 

7.5 (d, 111), 7.<> (m, III): M.z(+) 363.3 (A/H + ). 

5 Preparation 4 

Ethvl 4-chloroacetamido-.-V-(3,4-dichlorohen/vl)indole-2-carhoxylate 

Hthyi 4-amini)-A-^3.4-dichIorobenzyr)indole-2-carbo\\iate (2.03 g), chloroacetvl 
chloride (0.5 ml) and triethylamine (4.0 ml) were slirred in dichloromethane (50 ml) for 16 
hours. The reaction was washed with water, dried (MgSO.,) and concentrated in vacuo. The 
10 residue was triturated with toluene to give the product as a pale grey solid ( 1.61 g, 65%); 

NMR d (CD.SOCD,) 1.28 (t, 311), 4.30 (q, 2H), 4.40 (s, 2H), 5.81 is, 2H), 0.88 (dd, 1H), 7.30 
im, 311), 7.50 (d, 1H"). 7.7<> ts. HI), 7.78 (d, IH), 10.19 (brs, 111); M z (-) 439 MO, 437. 

Example 1 

I 5 C ompound 2 

I:thyl 4-chloroacetamido-;V-(3,4-dichlorobenzyl)indole-2-carboxvlate (0.15 g) and 
morpholme (2.0 ml) were dissolved in methoxyethanol (5.0 ml) and the reaction stirred lor 72 
hours. The reaction was then poured into water ( 1 00 ml) and the resulting solid filtered and 
dried in vacuo. The solid was dissolved in THF (2.5 ml) and methanol (2.5 ml), and to this 

I I 1 was ad dec Na» >i ! i 5 \ 1, 2 ' n;: v i lie react n >n u as stirred ior \ ^ nour<„ then concentrated "I he 

residue was dissolved in water, and precipitated by dropwise addition of acetic acid. The 
resulting so! id was tutored arid dried in vacuo to eive the title compound, as a while solid 
g, 63° u. 2 steps); NMR d ( I "H S( )( d ) . i 2.5S (t, 4H). 3.2^ is. 2!!:. Oo n. 41 1 O.X2 f s. 2! h. 
(dd. ! 1! s " . rv.. ,[ { .. - -2 i n:. 21i i. ^ "2 id. 1 If !. l J So is. 1 1 1 t: .\; : ■ - . -io2 o\/ " i. 4mm. 



25 418. 



I \a mpit 2 
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Compound 3 

49% yield, 2 steps; NMR d (CD ; SOCD ;i ) 2.2" is, 3H), 2.54 (t, 4H). 2.62 (t. 411), 3.22 fs. 211), 
5.84 (s. 211), 6.95 (dd, 1H). 7.22 (m, 211), 7.33 (s. ill), 7.41 (s. Ill), 7.50 Cd, 1 H). 7.72 (d, 
1H). 9.75 (s. II I); M z(-) 475 (A/*), 473, 429, 109. 

Compound 6 

14°o yield, 2 steps; M. z (-) 510 (M ' ). 508. 4o4. 



10 



Di-estcr of Compound H 

Ethyl 4-chIoroaeetamido-A'-(3,4-dichlorobcnzyl)indole-2-earbo.\vlattf f 0.4 <p, glycine 
methyl ester hydrochloride (0.57 g) and tnethylamme (1.25 nil) were dissolved in 

15 methoxyethanol (4.0 ml) and the reaction heated at 1 00T lor 6 hours. The reaction was 
cooled and partitioned between water and ethyl acetate. Combined organic extracts were 
dried (MgSO j and concentrated and the residue purified by chromatography usirva toluene : 
ethyl acetate t 1 : 1 ; as ciuent to gi\e the product, ethyl 4-[( N-t methow carbonv lmeth\ 1 )- 
gl>xyIjamino|-A*H3.4-diehlorobenzyl)indoie-2-carb(ixylate, as a pale vellow solid (0.17 <z. 

20 38° .) K NMR J - CP SO('[") 02 X .' t. 70 p " aa . 2! 1 - . " 5'") ^. 2M ■ 3,— ,, - m •. < - v . . 
5.82 (s, 21-1). (dd. Ill), 7. 10 - 7.30 (in. 411 j, 7.50 ( ^ \ 7 w (s> |,. n> 7.S0 (dd. 1H). 
10.00 (hrs, Mh; M z ( + ) 494, 402 (A/*). 

Ex ampl e 4 
3 ^ I) i -ester oi_{ omp ound 1 1 

Methaiicsuiphoir, ! ui!onJc ( 00 mO was aOde.i to stirred solution o! etiwl 4-(i \- 
' nie!ho\ warh -o. IrneWr. ! igi w\ ! tarn mn 0 Y . ; a -diehPrPrv:i/\ 1 m rPo P - 7 -carh, <.\ V j ;irc , ( 1 3 ; .. ; 
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1.27 (t, 3H). 3.10 (s, 311), 3.67 (s, 3H), 4.20 (s, 2H), 4.28 (q-s, 2H-2H), 5.82 (s, 211), 6.S7 
(dd, 1H), 7.28 (m, 311), 7.50 (d, 1H), 7.80 (m, 2H), 10.00 (brs, 1H); M z <% 572, 570 (Af) 



^ Example 5 

The procedure described in the Example 4 above was repeated using the appropriate 
acid chloride. Thus was obtained the compound described below . 

I)i-ester of Compound 12 

10 64% yield, M,z (-) 534 (A/*), 532. 

Fx am pie 6 

Di-ester of C ompound 14 

Sarcosine ethyl ester hydrochloride < 1 .23 g ) and potassium carbonate (1.11 g) were 
15 added to a solution of ethyl 4-chloroacetamido-A'-(3.4-dichlorobenz>1)indole-2-carboxylate 

(700 mg) in acetone (25 ml), stirred and heated at 65°C overnight. The reaction was 
partitioned between water (50 ml) and ethyl acetate (50 ml), extracted with ethyl acetate (2 x 
M) ml), and dried ( MgS( ). t . The combined organic extracts were concentrated in vacuo, and 
the residue purified by column chromatography using 30% ethyl acetate : toluene as eluent, to 

Z ' AtTor ^ H'duc: a, a >chou ,ohd :::g, 92* . \\\! K J , % KStk'I) : , \ 2 \ >. i. 3 1 i ! . 2S i 
3H). 2.45 is. 311), 3.42 us. 2H), 3.53 (s, 2H), 4.16 up 211), 4.30 (q, 211), 5.81 (s, 211). 6.88 <d. 
111). 7.27 ( in. 21 1). 7.52 ( d. I H ). 7.67 < s . 1H). 7 N4 id. 111). 0 , s . 11 h. \f - ) 520.3 ( \ftl ) 

I Example 

' procedure described :n bxample o above repeateJ :is:iil' tile appropriate 
amine. Tims was obtained the compound described below. 
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Kxnmplc H 
5 Di-estcr of Compound 15 

A solution of methyl iodide (0.02o ml) in DMF (2 ml) was added to a solution of 
sodium hydride ( ! 5 nig, 60° <> in mineral oil) and ethyl 4-[( .Y-benz\ I-N- 

ethoxycarDonyimethyl )Lii\ c\ 1 jammo-.V-( 3,4-dichlorobenzyi )mdole-2-carboxvlate (the diester 
of Compound 13m 200 my ) in DM1 ( 4 mi ). and stirred under an atmosphere of artzon at 

10 ambient temperature for 4 hours. The reaction was quenched' with water ( 50 ml ) and extracted 
with ethyl acetate \.> x M.s mi/, and mc combined organic extracts were dried iM^SO.i. and 
concentrated /;/ vacuo to afford me product as a pale brown oil (95 me. 45°V); NMR d 
(CDSOCIV) 1.05 (t, 3H), 1.30 U, 3H). 3.21 (s, 211). 3.2S (s, 3H). 3.41 (s, 2fl), 3.70 (s, 214). 
3.93 up 211), 4.30 2H>. 5.84 (s. 211), 0.90 ( d. III), 7.01 (d. III), 7.07 - 7.40 (m, SH). 7.48 - 

15 7.64 (m, 211); .1/ z (-) 610.5 (A/ID. 

Example 9 
Compound 8 

Hth> 1 4-[('N-(methoxycarbon\-IniethyI)glyeyl )aminoJ-A'-( 3,4-diehlorobenzvI )indole-2- 




rnr 



metliarv • 




(2M, 2.5 mi) was added and the reaction stirred tor 16 hours. The reaction was then 
concentrated />: vacuo and the residue dissolved in water. The solution was acidified bv 
dropwise addition oi acetic aao. re>Li!t;ne :n the precipita: ion of a white solid which wa^ 




| ] ccS me.. NMR d ii'!)5()i'!) > - 4o i ^. 2! i !. " .d4 i ^. 21 1 !. 5. S2 i >. 2 H i, t> l) 7 t d 



5K nii. 511) 



Hi. ~ ~N id. ill) 



. !n. 15 (brs. Ill) 



J > ! TTl lift 1 l n 



WO 00/46195 




PCT/GBOO/00260 



Compound 1 1 

79% yield; NMR d (CD.SOCD,) 3.10 (s. 3H), 4.02 (s, 2H). 4.20 <s. 2H), 5.83 (s, 211), 6. 88 
5 (dd, 1H), 7.25 (m, 3H). 7.50 (d, 1H), 7.75 (s, 1H), 7.80 (d, 1H), 10.49 (brs, 1H); A/r (-) 528 
(A/*), 526, 360, 358, 289, 253, 217. 

Compound 12 

78° o yield; NMR d (CD.SOCD, ) 2.00 (d, 3H), 4.03 us, 1 H >, 4.20 (s, 1H), 4.23 is. I f I), a 4u c 
10 1H), 5.82 ( s, 2H), 0.88 (m, 1H), 7.25 <m. 3H), 7.52 (dd, III), 7.76 (m, 211), 10.13 (brs, 1H); 
V/ ~ ( - } 4 ^ n i \ f ' ) -1 '■/{) ^ 1 n c ^ "> ^ i 
Compound 14 

60% yield; NMR d (CD,SOCD,) 2.46 (s. 3H). 3.38 <s. 2H). 3.42 (s. 2H). 5.88 (s. 211). 
6.92 (d. III). 7.20 (m. 2H), 7.3! (s. 1H). 7.50 (m. 21 1). 7.82 (d. III). A//z (-) 462.2 (A/-H* ). 

15 

Compound 15 

15% yield; NMR d <CD,SOCD,> 3.21 <s. 2H>. 3.3 1 <s. 311). 3.40 is. 211). 3.69 (s. 2H), 5. S3 (s. 
2H). 6.90 td. 211,. o.').S»d. 211). 7 15 mi. oil). 7.27 (t. 11-!). 7.39 <s. 1H). 7.53 mi. 211); A//z <-) 
554.3 (AMI'). 

Compound 13 

25% yield; NMR a ( CD.SOCD. ) 3 44 ( s. 2H). 3.46 (s. 211). 3.85 (s. 211). 5.91 (s. 211). 6.87 
tin. Hi). 7. P - ^ ^ (M n;. oi ! i. " ,4u ( m. 211). ".5 3 ( ni. 2(1 1. "7!i ( d. ill). A/ z. (-) 53S.2 i AM !' ). 
25 3 2 

AJi tn / vJ-4^ _2 - Q)\ rid - 2 - \ 1 Mhio p hvnv - 5 - s u Ip hon \ I J ] ;i mi no i n do I v - 2^:i rbn \ \ I k acid 
' ( om ()iiiin(l 1 \ 
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chromatography on silica using ethyl acetate as eluent, to give a yellow solid which was 
dissolved in ethanol (50 ml.) at 6fTC and treated with NaOH (2M, 4.0 ml) with stirnne for 2 
hours. The solvent was evaporated in vacuo, the residue dissolved in water ( 50 ml ) and 
filtered. The clear yellow filtrate was acidified with 2N HCi and extracted with 
5 dichloromethane / methanol (9: 1 . 100 ml). The organic layer was dried (MgSO.) and 

evaporated to give a pale brown solid, which was triturated with ether to give the product as 
an off while powder ( 150 mg, 63°.,, 2 steps); NMR d (CD.SOCD,) 5. 87 (s, 211), o» - 7.1 an 
911), 7.30 (dd, 211 n 7.43 (d, IH), 7.63 (d. Ill), 7.81 (dd. III), 7.96 (J, Hi}, 8.50 (d, IH); My 
i-) 488 (.IMfi. 



Example 12 

1 he procedure described in Example 1 1 above was repeated using the appropriate 
ammoindole and sulphonyl chloride. Thus were obtained the compounds described heiow. 

15 

4-(4-Acctvlaminohcnzenesulpho^ 
acid (COmpound 4) 

66% yield (2 steps), NMR d (CINSOCIT) 2.00 is, 311), 5.7*5 is, 211), 6.X0 (dd, 1 If, <>.Q2 (d, 
IH), 7.12 (dd. III), 7.22 <m, 2Hi, 7.48 {d, 1 H ), 7.5o (s, HI.). Too (s. 4H), 10.24 (brs. 1 H ), 
20 ] 0.4 5 f ] ! ! ): M :m - > ^2 ' MA V h 5"' ) 

/V-(^.4-l)ichlorohcnyvl)-4-(2-(pvrid-2-vl)thiophene-5-sulphonvM 
carhox x l ie a cid ( Com p ound 5) 

> - — -T • NMR d ; l I ) S( )( '1 ) ; - .So < 2! i .. rvX - ■ . dd. 1 I I ■■ . ~~ ' 1 - ~ 5 i : i ; . S 1 I ■ . t , S 
td. 111,. ~ tdd, lilt. ".W2 ui. liih S.4N idd. IH); — N , l/did. 

V-(.\ 4-j)ji-|ilorohcn/\ h-4-( 1 - methx lim ida/olo4-su Iphonx l)aniinoiiidolf-2-carhow Ik- add 
( < (Hnpoiind " t 
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AW3,4-Diehlorohenzvl)-4-(2-chlo^ ac jd 
(Compound 9) 

30% yield (2 steps); NMR d (CD^SOCDj 5.85 (s, 2H), 6.83 id. III), 6.93 (dd, 1H), 7.03 (dd, 
IH), 7.15 (d, IH), 7.20 (s, 1H), 7.26 is, 1H). 7.46 id, lHi, 7.60 (d, 1H). 8.05 (dd. III), 8.62 (d, 
5 IH); A//z (-) 512 (A/-HT 510, 508. 

Example 13 

Mcthvl A-(3,4-dichlorobe n/vl )-4-(dimeth vlea rha my loxv ) indole- 2-ca rboxvlate ( \lethvl 
ester of Co mpou nd 10) 

10 Oimethylearbamyl chloride (83 mg) was added to a stirred solution of methyl A'-(3,4- 

dichl()ri)henzyl)-4-hydr()xyindolc-2-earboxylate ( 1^0 mg), tnethyiamme (65 mg) and DMAP 
(5 mg] in dichloromethane. The reaction was stirred lor 16 hours at room temperature under 
an atmosphere of nitrogen. The reaction w as washed with hydrochloric acid (2\1. 70 ml ), 
saturated aqueous sodium hydrogencarbonate solution, water and saturated sodium chloride 

15 solution. Combined organic extracts were dried (MgSO.,), concentrated in vacuo and the 

residue purified by column chromatography using 60% ethyl acetate : /.yo-hexane as eluent to 
give the product as a colourless gum (132 mg, 74%); NMR d (CD 3 SOCD v ) 2.94 (s, 3H), 3.12 
(s, 3H), 3.81 (s, 311), 5.82 (s, 2H), 6.91 <m, 2H), 7.21 is, 1 11), 7.27 - 7.3o ( m, 2H), 7.46 <d, 
1H), 7.52 (d. III); A/z {-) 421 (XflV). 

2f j 

Example 14 

■V-(3,4-l)ichlorohenyvl)-4-(climethvlc :irha mylo\y_)i_rui ole- 2-ca rho\ vlie a cid (Com pound 
10) 

I )ese.slen hation of the compound of f.xample : ; using the method described in 
35 Fxample <> above \ leided Compound ID. 

93% yield, NMR d (CDvSOCD-j 2.^4 ts, 3IIj. 3.1 1 < s, 3H), 5.^1 (s . 2Hi. o.S2 td. lit), o.% - 
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Abbreviations: 



ATCC American Type Culture Collection, Rockville, USA. 

BCA Bicinchroninie acid. (used, with copper sulphate, to assay protein ) 

BSA Bovine Serum Albumin 

DMHM E>ulbeeeo's modified Eagle's medium 

EGTA Ethylenebis(oxvethylenenimlo Hetraacetie acid 

FCS Eoetal call serum 

HEPHS (N-[2-I I ydroxyethyl]pipe:a7jne-V-[2-ethanesul phonic acid] ) 

riD^^ iiuiiK. s Ljaianccci oan evolution 

hMCP-l Human Monocyte Chemoattractant Protein- 1 

PBS Phosphate buffered saline 

PCR Polymerase chain reaction 



AMPLITAQ™, available from Perkin-Elmer Cetus, is used as the source of 
5 thermostable DNA polymerase. 

Binding Buffer is 50 mM HEPES, 1 m\l CaCE. 5 m\I MgCU 0.5% foetal calf serum, 
adjusted to pll 7.2 with 1 M NaOII. 

Non-Essential Ammo Acids { 100X concentrate) is: [.-Alanine, mg/1; 
I \. :\:::i r 'i::;- !^2" m-j !. ! - \snanic acid. i^o mcE I -GEaamic acid. U^o m-A Cdvcinc. 
10 750 mg I; E-Prolme, ] 150 mgd and; E-Serme, 1050 mgd. 

Hypoxanthmc and Thymidine Supplement (50x concentrate) is: hvnoxanthme. 680 
mg 1 and. tin midinc. 1 () 4 mg 1- 

PeiiiciEm-St:cpa>mvcm i ^ Penicillin ( i medium sah:; ^oou units ml. Streptomvcm 
sulphate. N h i' i as mi 

1 ^ Human monocyte ce:i imc 1 I IP - ! cells are available trom ATCC accession number 

■vi i "t ' hboe 
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mg/1; NallCCh 2000 mg/1 & NaTiPO, (anhyd) 800 mg l], D-Glucosc 2000 mg'l reduced 
glutathione 1 mg/1, amino acids and vitamins. 

FURA-2/AM is 1 -[2-( 5-carboxyoxa2oI-2-yl)-6-amint)benzoturan-5-oxv]-2- 
(Z'-aminoo'-methylphenoxy >-ethane-ACY,AAY -tetraacetic acid pentaacetowmethvl ester and 
was obtained from Molecular Probes, Eugene, Oregon, USA. 

Blood Sedimentation Buffer contains 8.5g'I NaCl and 1 Og '1 hydroxyethvl cellulose. 

Lysis Buffer is 0.1 5 VI NIEC1 , lOmM KI ICO,, ImM ED I A 

Whole Cell Binding Buffer is 50 mVl HEPES, 1 mVl CaCL, 5 mM MgCl , 0.5% BSA, 
0.01°u NaNV adjusted to pH 7.2 with 1 VI NaOH. 

Wash buffer is 50mM HEPES. ImM CaCL. 5mM MgCE, (J. 5% heat inactivated FCS. 
0.5MNaCI adjusted to pH7.2 with IM NaOH. 

Cieneral molecular biology procedures can be followed from any of the methods 
described in "Molecular Cloning - A Laboratory Manual" Second Edition. Sambrook, Eritsch 
and Maniatis (Cold Spring Harbor Laboratory. 1989). 
i) Cloning and expression of hVlCP-1 receptor 

The MCP-1 receptor B (CCR2B) cDNA was cloned by PCR from THP-! cell RNA 
using suitable oligonucleotide primers based on the published MCP-1 receptor sequences 
(Charo a a! . 1994. Pror AY/// AcaJ Sci [\SA. 91. 2^57 > The resulting PCR products were 
cloned into vector PCR-II™ (InVitrogen, San Diego. CA. ). Error free CCR2B cDNA was 
subcioned a:- : a i hud IE- Not i :rag:nent ::uo me cukarvouc expression \ector pOONA/ 
(InVitrogen) to generate pCDNA3 CC-CKR2A and pC[)NAT ; CCR2B respectively. 

Linearised pCi)NAACCR7B DNA vs. as transfected nib > CI K )-K 1 cells b\ calcium 
phosphate precipitation ( Wigler c7 t /; . l v ) 7l ». CV//. 1<>. ""j 'I ransfecied celL were selected h\ 
the add it! on . T i ieneiicm Suiphaie ■ t , J 1 S . ( |. he. > BR I > .i: ! me m! . ?^ hours af:er live ce! E had 
been translected. Preparation of RNA and Northern blottme w ere carried out as described 
previously ( Needham c/ .;!. , E>AE Pro: Express. Punfic.A^ 1^4: CHO-k] clone 7 



"OS 
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previously (Siciliano et a!.. I WO, J. Biol. Chem., 265. J965Sf Protein concentration was 
estimated by BCA protein assay (Pierce, Rockford, Illinois) according to the manufacturer's 
instructions. 
lii ) Assav 

o d MCT-1 was prepared using Bolton and blunter conjugation (Bolton ci a! . 1973. 

Biochem ./. , 133, 529; Amersham International pic]. Equilibrium binding assavs were carried 
out using the method of frnst a <//. , 1904,./ Immunol^ 152, 3541. Briefly, varying amounts 
of 'M-labeied MCP-1 were added to 7 nog of purified CHO-CCR2B cell membranes in 100 ui 
ol Bmdmg Butler. Alter 1 hour incubation at room temperature the binding reaction mixtur 

0 were filtered and washed 5 times through a plate washer (Brandc! MLR-96T Cell Harvester) 
using ice cold Binding Buffer. Kilter mats (Brande! GK/B) were pre-soaked lor 60 minutes in 
0.3°o polycthyiemmine prior to use. following filtration individual filters were separated into 
3.5ml tubes (Sarstedt No. 55.4X4) and bound '"i-labeled MCP-1 was determined (LKB 1277 
Gammamasien. Coid competition studies were peribrmed as above using 100 pM l2; l-labeled 

5 MCP-I in the presence of varying concentrations of unlabelled MCP-1. Non-specific bindme 
was determined by the inclusion of a 200-fold molar excess of unlabelled MCP-1 in the 
reaction. 

I.igand binding studies with membrane fragments prepared from CHO-CCR2B cells 
showed that the CCR2B receptor was present at a concentration of 0.2 pmoles/mn ol 

1 membrane pr^tcm and bound MCP-] selectively :md with hmb a'fniiv ■ ]]n P \|_ K 

= !20 pM). Binding to these membranes was complete!} reversible and reached equilibrium 
alter 45 minutes at room temperature, and there was a linear relationship between MCP-1 
binding and CH< >-< 'CR2B cci! membrane concentration when u>mg MCP- 1 ai concentration.-- 
between ! 1 " ' p\l and ^ " < pM 

1 est uimpi'ipu, di.-oei\cd m I AIM ) i 5a! were tested in competition with 1 00 p\l 
labelled MCP-1 o\ ci a concentration range < O.o j -5o u M i in duplicate using eight point 
do-v-:v,po:i .o cnr\ e- and K ' . one cutrai ioiv, were calculated. 



had 
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The human monocytic cell line TI IP- 1 was grown in a synthetic cell culture medium 
RPMI 1640 supplemented with 10 % foetal calf serum, 6mM glutamine and 
Penicillin-Streptomycin (at 50 jag streptomycin' ml, Gibco BRL). THP-1 cells were washed ir 
HBSS ( lacking CV* and Mg : * ) - 1 mg/ml BSA and resuspended in the same buffer at a 
5 density of 3 x 10" cells/ml. The cells were then loaded with ImM FUFLA-2/AM for 30 min at 
37°C. washed twice in HBSS, and resuspended at 1x10° cells/ml. THP-1 cell suspension (0.0 
ml) was added to a 5 ml disposable cuvette containing a magnetic stirrer bar and 2.! ml of 
prewarmed (37°C) HBSS containing 1 mg/ml BSA, 1 m\l MgCk and 2 mM CaCL The 
cuvette was placed in a fluorescence spectrophotometer (Perkin Elmer. Norwalk. C'Tj and 
10 preincubated ior 4 min at 37 C C with stirring. Fluorescence was recorded over 70 sec and cells 
were stimulated by addition ot 'hMCT-1 to the cuvette after 10 sec. [Ca J ']i was measured b\ 
excitation at 340 nm and 380 nm alternately and subsequent measurement of the intensity ot' 
the fluorescence emission at 510 nm. The ratio of the intensities of the emitted fluorescent 
light following excitation at 340 nm and 380 nm, (R). was calculated and displayed to give 
15 and estimate of cytoplasmic [Ca 2 + j according to the equation:- 

[Ca-*]i =K,, (R-Rmm) (Si2/Sb2) 
(Rmax-R) 

where the k, for l-TRA-2 Ca ' complex at 37' r C was taken to be 224nm. R liM . is tne maximal 
fluorescence ratio determined after addition of 10 niM Ionomycin, R linn is the minimal ratio 

Sfek'Sb2 is the ratio of fluorescence values at 380 nm excitation determined at R t;i , and R. |;x . 
respectively. 

Stimulation ot "TUP - 1 cells with. hM(.T- i induced a rapid, transient rise in j < 'a ' j . m a 
speci tic and d» -^e dependent manner. I )• vc response cur\ es indicated an approximate ! t oj 
h c 2 nm. I'esi compound- dissoK ed in DMSn i 1 o u i , U erc , - j : ; M inhibition o:\.de:u:r. 
release h\ adding then ■ to tb.e eel 1 suspension i o see prior to iigand addition and meavurme 
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colourimetnc viability assay measuring the cleavage of a tetrazolium salt by the mitochondrial 
respirator) chain (Scudiero D.A. ct al. 1088. Cancer AV.v , 4<S, 4S27-4833). 

Chemoattractants were introduced into a %-well microtitrc plate which forms the 
lower well of a ehemoiaxts chamber fitted with a P VP-free 5 urn poresi/e polycarbonate 
o adhesive framed filler membrane (NeuroProbe MH series. Cabin John. MD 208 IS. I . FS \ ) 
according to the manufacturer's instructions. The chemoattraelam was diluted as appropriate 
m synthetic cell culture medium, RPMI 1640 (Gibeoi or supplemented with 2 mM glutamme 
and 0.5 ;, o BSA, or alternatively with HBSS with Ca : and Mg : * without Phenol Red (Gibco) 
plus 0. FF, BSA. Fach dilution was degassed under \ucuum lor 30 mm and was placed <'40u 
10 yd) m the lower welLs of the chamber and TMP-1 ceils [5\\C m luO ul RPMI 1640 - 
0._ v \>BSA) were incubated in each well of the upper chamber. For me inhibition of 
ehemotaxis the chemoattractant was kept at a constant submaximal concentration determined 
previous!) ( InM MCP-1 ) and added to the lower well together with the test compounds 
dissoKed m DMSO (final DMSO concentration - 0.05° » v v) at varying concentrations. The 
1 5 chamber was incubated tor 2 h at 37°C under 5 % CO : . The medium was removed from the 
upper wells which were then washed out with 200 ui physiological saline before opening the 
chamber, wiping dry the membrane surface and eentrifuging the %-we!l plate at 600 u for ^ 
min to harvest the cells. Supernatant (15^ u!» was aspirated and 10 lF ofeeF proliferation 
reagent. W'S'F- 1 , ; 4-| 3h 4-ioaopnen\ 1 ;-2m 4-r.itrophenyl )-21 1-3-tetrazoliof 1 .3-phenyl 
20 disullonate! phis an electron coupling reagent f Boehrmec^ Mannheum < 'at.no 1^44 S0^> \ V ^' 
added back to the wells. The plate was incubated at 37°C for 3 h and the absorbance of the 
soluble torma/an pmdiiet was read on a microtitre plate reader at 45o nm File data was input 
1IUO - .-'Pfcadsheet. corrected for any random migration m the ah>encc ■ a chcim aitiracauu and 
die a\ emee a ; ->o: bauce \ aF:c >. -tamiard eri'.u- . ■: me mean, ami a a i : . : i aan ._ e te. : * v. -re 
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( without Phenol Red) with Ca : \ Mg : ' and 0 1% BSA. 50ul (2x105 cells) of the eell 
suspension are placed on the filter above each well and, as above, the unit is incubated at 37°C 
for 2 hours under 5% CO>. At the end of the incubation, cells are washed off the upper face of 
the filter with phosphate buffered saime, the filter removed from the plate and the number of 
5 cells attracted to either the underside of the filter or the lower well estimated by reading 
fluorescence at 4S5nm excitation. 538nm emission wavelengths (fmax. Molecular Devices). 
The data was input into a spreadsheet, corrected for an\ random migration in the absence of 
chemoattractant and the average fluorescence values, standard error of the mean, percentage 
inhibition and K\ {) of compounds under test and significance tests can be calculated. In 

10 addition to MCP-1 induced chemotaxis, this alternati\e form of the assay was also used to 
measure inhibition of RANT ES ;2nM) induced chemotaxis. 
d) Binding to human peripheral blood mononuclear eells( 1MJMC s) 
i) Preparation of human PBMCs 

Fresh human blood (200ml) was obtained from volunteer donors, collected into 

1 5 sodium citrate anticoagulant to give a final concentration of 0.38%. The blood was mixed 
with Sedimentation Buffer and incubated at 37°C lor 20 minutes. The supernatant was 
collected and centrifuged at 17()0rpm for 5 minutes iSorvall RT6000D). The pellet obtained 
was resuspended in 20 ml RPMI BSA i Img ml) ano 4 x 5mis o! ceils were carefully layered 
over 4 x 5 nils of Lymphoprepa ( Nycomed) in 15ml centrifuge tubes. Tubes were spun at 
; ~( m )rrm : , ■: : :e;:o.' .• <oe~\ - ; ' p "\ • ■ • i ■ > ( ' ; ^ and • be ' - a;! tan! ia^'cr 1 !~ c e ! ! ; wa- removed and 
transferred to 50ml Falcon tubes. The cells were washed twice m Lysis Buffer to remove any 
remaining red blood cells followed bv 2 washes in RPML'BS.V Cells were resuspended in 
5mls of Bmdme Bunco < "eii number was measured on a ( suiter couraer and additional 
binding but fer w a ^ added to give a :;;aa concentration o: : .2" LBNU > ml. 

- ^ 1 i Assav 

[ ' " 1 | X 1 C L J - : was prepared u>:ng Bolton and ! iumer comagauoi; i Boinm a j! , i C >TT 
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bindmg was defined by the addition of 5ul cold MCP-1 to give a final assay concentration of 
lOOnM. Assay wells were made up to a final volume of lOOul with Whole Cell Binding 
Buffer and the plates sealed. Following incubation at 37°C for 60 minutes the binding reaction 
mixtures were filtered and washed for 10 seconds using ice cold Wash Buffer using a plate 
5 washer {Brandel MLR-96T Cell Harvester), filter mats (Brandel GF/B ) were pre-soaked for 
60 minutes in 0.3% polyethylemmme plus 0.2% BSA prior to use. Following filtration 
individual filters were separated into 3.5ml tubes (Sarstedt No. 55.484) and bound i: T-labeIed 
MCP-1 was determined (LKB 1 277 Gainmamaster). 

'lest compound potency was determined by assay in duplicate using six point 
10 dose-response curves and IC\ concentrations were determined. 

Compound No. 13 in Table 1 showed 94% inhibition at 20m m 
No phvsiologically unacceptable toxicity was observed at the effective dose for 
compounds tested of the present invention. 

1 5 Example 1 6 

Pharmaceutical Compositions 

The following Example illustrates, but is not intended to limit, pharmaceutical dosage 
forms of the invention as defined herein (the active ingredient being termed "Compound X"), 
for therapeutic or prophylactic use in humans: 
20 (a) 



Tablet I 


| mu. tablet 
i 






Compound X. 


| 100 






Lactone PhT.ur 


, is: - 




i 


( Toscarn -cho>;>e sodium 


; i 2 . o 








Mugnesrun i stcarate 


; 5 . < ) 




I 
1 
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1 Polyvinylpyrrolidone (5% w/v paste) 

1 




! Magnesium stearate 

1 

i — . . — . 


| 3.0 


(c) 


Tahlet III 


m*: tablet 

j 


Compound X 


1.0 


Lactose Ph. Eur 

i 


93.25 


Croscarmeliose sodium 


|4.0 


Maize starch paste vv paste) 


0.75 | 


Magnesium stearate 


1 .0 i 


id) 


Capsule 


niL' capsule i 


Compound X 


10 


Lactose Ph. Eur 


488.5 


Magnesium 

i 




(ej 


Injection f 


i M) m vml ) j 


Compound X j 


5.0" o w v | 


1M Sodium hydroxide solution 


15.0% vv | 


0. 1 M I lydrochloric acid 1 


to adjust pi i to ".o 


Polyclin ienc glycol 4' m ! 


4 . ? ' ; o w \ 


\\ ater lor" injection \ 


to lljO",, 
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1 lniection II! 


< 1 me ml. butYered to oHo) 




Compound X 


0.1 % w.'v 


Sodium phosphate BP 


| 2.26% w'v 


Citric acid 

i 


! 0.38% wv\ 
I 


1 Polvethvlene el\eol 400 
1 ' ' 


3.5° o u y 


i Water tor injection 

i 


| [o 100% 


(h) 


j Aerosol 1 


me / ml 


j Compound X 


I 0.0 


Sorbitan trioleate 


13.5 


TnchloroOuoromethane 


910.0 


Dichlorodifiuoro methane 


490.0 



(i) 

Aerosol li j me • mi 

Compound X j 0.2 

Sorbitan trioleate j 0.2" 
! ricidoroi vom ethane "0.0 
Dielilor.-d-riLi-r.^r.ethane 3 No ■ ' 

Die hlorotetralluo roe thane ' : ' »' } 4 M 
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Dichloroditluoromethane 


1 1086.0 

! 


I Dichlorotetralluoroethane 
1 


191.6 


00 


! Aerosol IV 




Compound X 


2.5 


Soya lecithin 


2.7 


Trichiorofluorome thane 


1 ° 7 - 5 , 


Dichloroditluoromethane 


1 1086.0 1 


Dichlorotetratluoroethane 


191.6 j 

1 


(T) 


Ointment 


ml 


Compound X 


40 mg 


Ethanol 


300 ul 


Water 


30') ul 


1 -Dodecylazac\ cloheptan-2-one 


50 ul 


Propylene glycol 


to 1 ml 

! 



5 Note: 

L ompouud X in me above lormuiau on mu> comprise u compound illustrated m 
Hxamplcs. The above formulations may he obtained by conventional procedures well knowi 
in the pharmaceutical art. "1 he tablets (a HO may be enteric coaled b\ conventional means, t 
example to pv^v\,\c a coatme o: cellulose acetate phthaiatc The aerosol !ormi;lut;ons ( h )-i k ) 

1 () may be usee! . :r ' -r • :'!' tandard. :r.c:e:v : d. ■ <c ue:\>o! dispell,^: ... ,a:u me 

suspending aeents sorbuan tnoleale and so\ a lecithin ir.av be replaced h\ an alternative 
suspendi ne a cent such a> .sot hilar: mom >o leal e. sorb nan sesuuioleate. poivsorbatc XT 



